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• Idealdietarycalciumtophosphorusratioshouldbeapproximately1:1
(3).
• TheInternationalSpaceStation(ISS)menuprovides1020mgCaand
1856mgP,aratioof0.55,whichfallsbelowthenutritional
requirementsofgreaterthan0.67(4).NASA’sbedreststudies,by
design,followa1:1calciumtophosphorusratio(5).
• Presentedwithalowdietarycalciumtophosphorusratio,increased
secretionofFGF23willinhibitrenalphosphorusreabsorption,andresult
inincreasedexcretionandreducedcirculatingphosphorus.
• FGF23inhibitsPTHsecretionand1ɲͲhydroxylaseactivity(requiredforactivatingvitaminDwith
theconversionof25ͲhydroxyvitaminDto1,25ͲdihydroxyvitaminD).
• Decreased1,25ͲdihydroxyvitaminDresultsindecreasedintestinalphosphorusabsorption,and
increasedurinaryphosphorusexcretion(viadecreasedrenalreabsorption).
• Decreased1,25ͲdihydroxyvitaminDresultsindecreasedintestinalcalciumabsorption,potentially
leadingtoskeletaldemineralization.
• Demineralizationofbonecanincreasekidneystonerisk,amedicalissuethatcouldprove
detrimentaltomissionsuccess.
Inhibitory
Results
Increasedintakeandexcretionofphosphorusisassociatedwithincreasedkidneystoneriskinboth
terrestrialandmicrogravityenvironments.Highlyprocessedfoodsareassociatedwithhigher
phosphoruscontent.Theeffectsofthesedifferencesonboneresearchshouldbebetter
understood,andinpart,thatwasthepurposeoftheresearchreportedhere.Giventhe
interrelationshipsdescribedabove,wesoughttodeterminecirculatingFGF23concentrationsin
spaceflighttobetterunderstandthepotentialeffectsofdietaryphosphorusonboneandcalcium
metabolism.
FGF23Concentration FGF23andDietaryPhosphorus
FGF23andTotalProteinIntake FGF23andActiveVitaminD
Acknowledgments
ThisworkissupportedbytheNationalSpaceBiomedicalResearchInstitute
throughNCC9Ͳ58.
L-4
5
L-1
0 
FD
15
FD
30
FD
60
FD
12
0
FD
18
0
R+
0
R+
30
R+
18
0 
R+
36
5
0
20
40
60
80
F
G
F
2
3
 
(
p
g
/
m
L
)
F
G
F
2
3
 
(
p
g
/
m
L
)
https://ntrs.nasa.gov/search.jsp?R=20150001900 2019-08-31T14:07:57+00:00Z
